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(54) SUBSTRATE PROCESSOR 
(57)Abstract: 

PURPOSE: To perform the precise prealignment of the next substrate 
while a substrate processing means processes one sheet of wafer, by 
correcting cross marks after performing the measure for precise alignment 
on a carry means. 

CONSTITUTION: After finish of rough prealignment, in the detection 
precise prealignment on a carry band part 201 before delivering to an XY- 
stage, the cross marks 41 and 42 of a wafer W are detected by shifting the 
band side. Furthermore, as regards the correction drive after detection of 
the cross marks 41 and 42, for 9 direction, they are corrected with a 
carrying-in band part 201, and for X- and Y-directions, they are corrected 
with the X- and Y-stage of an exposer body So. Accordingly, while the 
processing means for a substrate processes one sheet of wafer, the 
precise alignment of the next substrate is performed in parallel, and the 
throughput shortens. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] A means characterized by providing the following to hold a substrate, and a means to make this substrate 
maintenance means drive and to perform alignment with a precise substrate, A substrate processing means to perform 
predetermined processing to a substrate with which it was held at said substrate maintenance means, and precise 
alignment was performed, A substrate driving means to which a substrate is held and moved, a sensor which detects an 
edge of a substrate held by this substrate driving means by non-contact. And a PURIARAIMENTO means equipped 
with a control means which controls actuation of said substrate driving means and performs comparatively coarse 
positioning of said substrate so that an output value of this sensor may become predetermined tolerance within the limits 
to predetermined desired value, A substrate processor equipped with a conveyance means to hold a substrate with which 
this rough positioning was performed, and to convey on said substrate maintenance means A mark detection means to 
detect a mark of two or more points on that substrate where a substrate with which this conveyance means was rough- 
positioned is held A means to obtain the amount of gaps of the direction of theta which is a hand of cut centering on X, 
the direction of Y, and the Z-axis to a criteria location for performing comparatively precise PURIARAIMENTO based 
on this detection result 

[Claim 2] Said substrate processor is the substrate processor according to claim 1 characterized by to have a means 
amend a gap of said X and the direction of Y by carrying out the drive control of said substrate maintenance means by 
said conveyance means having a means amend a gap of the aforementioned theta direction where said substrate is held, 
in case said conveyance means delivers a substrate on said substrate maintenance means further, or considering as the 
offset value at the time of the drive of said substrate maintenance means. 

[Claim 3] Said conveyance means is a substrate processor according to claim 1 characterized by having a means to 

amend a gap of said X, the direction of Y, and the direction of theta where said substrate is held. 

[Claim 4] A substrate processor according to claim 1 which has a means to carry out drive control of said substrate 

maintenance means, and to amend a gap of said X, the direction of Y, and the direction of theta. 

[Claim 5] Said mark detection means is a substrate processor according to claim 1 characterized by being what a mark 

of two or more points on said substrate which carried out drive control of said conveyance means, and was held at it is 

located in a predetermined detection location one by one, and detects these marks. 

[Claim 6] Said mark-detection means is a substrate processor according to claim 1 characterized by being what it has 
two detection systems, and a substrate which it is possible to detect to coincidence a mark located in two different points 
by that cause, carried out drive control of said conveyance means, and was held at it is located in a predetermined 
detection location, and detects two marks on the substrate to coincidence. 

[Claim 7] A substrate processor according to claim 6 characterized by the ability to adjust distance between said two 
detection systems. 

[Claim 8] Said mark detection means is a substrate processor according to claim 1 characterized by being what carries 

out drive control of said conveyance means, and confidence moves said mark of two or more points of a substrate which 

a predetermined detection location was stopped and was held at it, and carries out sequential detection. 

[Claim 9] Said predetermined detection location is a substrate processor according to claim 6 to 8 characterized by 

being located on a conveyance path to said substrate maintenance means in said conveyance means. 

[Claim 1 0] Said substrate processing means is a substrate processor according to claim 1 characterized by being an 

exposure means for forming a semiconductor device in said substrate. 

[Claim 1 1 ] Said substrate processing means is a substrate processor according to claim 1 characterized by being an 
inspection means to inspect said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to substrate processors, such as an aligner equipped with 
PURIARAIMENTO and the substrate feeder of substrates, such as an aligner used for manufacture of a semiconductor 
device, and a wafer exposed especially. 
[0002] 

[Description of the Prior Art] The aligner (henceforth a "stepper") of the conventional contraction projection mold X-Y 
stage 102 driven according to well-known 6 shaft drive table device supported by the bench 101 as shown in drawing 5 , 
The slight movement stage 103 laid on X-Y stage 102, and the contraction projection lens system 104 arranged in the 
upper part, Stepper main part SO which consists of reticle means for supporting (not shown) which support a reticle 106 
between the illumination system 1 05 arranged in the upper part, and an ill\miination system 1 05 and ttie contraction 
projection lens system 104 It has. The contraction projection lens system 104 is supported by the bench 101 through 
leris system base material 104a, and the illumination system 105 is supported by the bench 101 through lens system base 
material 104a and light operator base material 105a which is one. Between a bench 101 and a floor 107, two or more air 
mountings 108 are formed, a bench 101 is flexibly supported by each air mounting 108, and vibration of a floor 107 is 
the direct stepper main part SO by this. While preventing transmitting, it is the stepper main part SO. The extraneous 
vibration which prevents resonance by self-excited vibration, and is transmitted from the conveyor for wafer 
conveyance etc. is absorbed. 

[0003] The illxmiination light emitted from the illumination system 105 is the wafer WO by which the top stage 103 was 
adsorbed through the reticle 106 and the contraction projection lens system 104. It glares and is a wafer WO. A surface 
resist is exposed. 

[0004] stepper main part SO Substrate feeder FO for supplying and collecting wafers automatically in a side side it 
arranges - having ~ this substrate feeder FO The cassette 109 for supply which accximulates the wafer carried in from 
the conveyor for wafer conveyance which is not illustrated as shown in drawing 6 , The PURIARAIMENTO equipment 
1 1 0 which performs PURIARAIMENTO of the wafer taken out one by one by the robot which does not illustrate from 
the cassette 109 for supply, It is the stepper main part SO about the wafer which finished PURIARAIMENTO. The 
carrying-in hand 1 1 1 to carry in, the wafer which finished exposure and printing — stepper main part SO from - with the 
taking-out hand 1 12 to collect It has the cassette 1 13 for recovery which accumulates the wafer collected by the taking- 
out hand 1 12. These are all the stepper main parts SO. It is supported on the susceptor 1 14 which are a bench 101 and 
one. The wafer in the cassette 1 09 for supply is taken out picking one by one with the above-mentioned robot. To 
PURIARAIMENTO equipment 1 10 Delivery, It is the stepper main part SO by the carrying-in hand 1 1 1 about the wafer 
which finished PURIARAIMENTO. It carries in. Exposure, the wafer which burned and finished exposure and printing 
~ the taking-out hand 112 — stepper main part SO from — a series of actuation which is collected and is contained to the 
cassette 1 1 3 for recovery is performed continuously. 

[0005] The PURIARAIMENTO stage 115 where PURIARAIMENTO equipment 110 adsorbs the wafer supplied from 
the cassette 1 09 for supply, Biaxial [ which intersects the PURIARAIMENTO stage 1 1 5 perpendicularly mutually ] (it 
is hereafter called "the X-axis and a Y-axis", respectively.) While making a direction carry out both-way migration, it is 
a shaft (it is hereafter called the "Z-axis".) perpendicular to biaxial [ said ]. It consists of a position sensor 117 which 
detects the PURIARAIMENTO stage driving gear 1 1 6 rotated around and the location of tiie wafer by which the 
PURIARAIMENTO stage 115 was adsorbed. As a position sensor 1 17 is shown in (a) of drawing 7 , and (b) Having 
one X position-sensor 1 17a and the Y position sensors 1 17b and 1 17c of the pair arranged at the predetermined gap at X 
shaft orientations, and rotating the PURIARAIMENTO stage 115 first The output of X position-sensor 1 17a to wafer 
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Wl Cage hula CI (notch prepared in the periphery edge) A hand-of-cut location is detected. This cage hula CI After 
being the location which becomes parallel to both Y position sensors 1 1 7b and 11 7c and suspending rotation of the 
PURIARAIMENTO stage 1 15, ( drawing 7 (shows by b)), Move the PURIARAIMENTO stage 1 15 to Y shaft 
orientations, and alignment of Y shaft orientations is performed based on the output of both Y position sensors 1 17b and 
1 17c. Then, the PURIARAIMENTO stage 1 15 is moved to X shaft orientations, and alignment of X shaft orientations 
by X position-sensor 1 1 7a is performed. 

[0006] Thus, the wafer which finished PURIARAIMENTO is the stepper main part SO by the carrying-in hand 1 1 1 . It is 
carried in, and it is exposed as mentioned above after the last alignment with a high precision rather than it is based on 
X-Y stage 102. The last alignment is performed at high speed to the extent that detect optically the alignment mark 
which was able to be beforehand bumed on the wafer, X-Y stage 102 is driven, and high degree of accuracy to the 
extent that a 1/100-micrometer error is made an issue of is needed, in addition delay for 1/100 seconds is made an issue 
of for improvement in a throughput. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since only the precision of 20-30 micrometers can be attained, 
close does not come to the detection necessity field (about 5 micrometers) for the last high-degree-of-accuracy 
alignment by PURIARAIMENTO method like the above-mentioned conventional example. Therefore, on X-Y stage 
1 02, two PURIARAIMENTO marks prepared in the wafer are detected optically again, and precision PURIA rye 
MENTO is performed. Thus, since precision PURIARAIMENTO register mark measurement and a drive are performed 
after carrying on an X-Y stage, it becomes disadvantageous for productivity (throughput) by the time amount and 
devices, such as establishing a ** theta rolling mechanism on an X-Y table, not only become complicated, but it became 
an increase of weight, the step time of X-Y stage 102 became long, and it is obliged to the throughput fall. 
[0008] The purpose of this invention is in view of the trouble of such conventional technology to raise a throughput in a 
substrate processor. 
[0009] 

[Means for Solving the Problem] A means to make a means to hold a substrate in this invention, and this substrate 
maintenance means drive in order to attain this purpose, and to perform alignment with a precise substrate, A substrate 
processing means to perform predetermined processing to a substrate with which it was held at said substrate 
maintenance means, and precise alignment was performed, A substrate driving means to which a substrate is held and 
moved, a sensor which detects an edge of a substrate held by this substrate driving means by non-contact, And a 
PURIARAIMENTO means equipped with a control means which controls actuation of said substrate driving means and 
performs comparatively coarse positioning of said substrate so that an output value of this sensor may become 
predetermined tolerance within the limits to predetermined desired value. In a substrate processor equipped with a 
conveyance means to hold a substrate with which this rough positioning was performed, and to convey on said substrate 
maintenance means A mark detection means to detect a mark of two or more points on that substrate where a substrate 
with which this conveyance means was rough-positioned is held, He is trying to provide a means to obtain the amount 
of gaps of the direction of theta which is a hand of cut centering on X, the direction of Y, and the Z-axis to a criteria 
location for performing comparatively precise PURIARAIMENTO, based on this detection result. 
[0010] Said substrate processor is equipped with a means amend a gap of said X and the direction of Y, by carrying out 
the drive control of said substrate maintenance means by said conveyance means having a means, for example, amend a 
gap of the aforementioned theta direction where said substrate is held, in case said conveyance means delivers a 
substrate on said substrate maintenance means fiuther, or considering as the offset value at the time of a drive of said 
substrate maintenance means. Moreover, you may make it said conveyance means have a means to amend a gap of said 
X, the direction of Y, and the direction of theta where said substrate is held. Or you may make it have a means to carry 
out drive control of said substrate maintenance means, and to amend a gap of said X, the direction of Y, and the 
direction of theta. 

[001 1] Said mark detection means locates in a predetermined detection location a mark of two or more points on said 
substrate which carried out drive control of said conveyance means, and was held at it, for example one by one, and 
detects these marks. Moreover, said mark detection means can detect to coincidence a mark located in two different 
points by that cause, and it locates in a predetermined detection location a substrate which carried out drive control of 
said conveyance means, and was held at it, and you may make it have two detection systems and detect two marks on 
the substrate to coincidence. It is desirable to be able to adjust distance between said two detection systems fiirthermore. 
Or said mark detection means may carry out drive control of said conveyance means, and a predetermined detection 
location is stopped, confidence may move said mark of two or more points of a substrate held at it, and it may carry out 
sequential detection. As for said predetermined detection location, it is desirable to be located on a conveyance patii to 
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said substrate maintenance means in said conveyance means. 

[0012] Said substrate processing means is an exposure means for forming a semiconductor device in said substrate, or 

an inspection means to inspect said substrate, for example. 

[0013] 

[Function] Since a gap is further detected on a conveyance means about the substrate with which coarse 
PURIARAIMENTO was performed in the middle of conveyance to a substrate processing means according to this 
configuration, more precise PURIARAIMENTO becomes possible. Therefore, precision PURIARAIMENTO of the 
following substrate is performed in parallel to while the substrate processing means is processing one wafer, and a 
throughput is shortened sharply. Moreover, when a substrate is received and passed on the substrate maintenance means 
in a substrate processing means, precise PURIARAIMENTO will be completed substantially, and theta device for 
PURIARAIMENTO in a substrate processing means becomes unnecessary, therefore, a substrate processing means ~ 
setting — the device of 6 shaft table (X-Y stage **♦*) etc. — simplicity — and while being lightweight-ized, it is highly 
precise and the substrate processor of high productivity is offered. 
[0014] 

[Example] Drawing 1 is the important section schematic diagram of the aligner concerning one example of this 
invention. Drawin g 2 is the ** type plan showing the substrate feeder portion of the equipment of drawin g 1 . Drawin g 3 
is the ** type elevation of the RAFUPURI alignment section. 

[0015] In drawing 1 , the original edition (reticle) which has the pattern which 9 should carry out an exposure imprint, 
wafer CHAKU to which 1 1 holds the original edition with which the resist as the exposed body is applied in an 
exposure location, and 8 are projection lenses which carry out projection exposure of the pattern on the 9th page of the 
reticle illuminated by the flux of light firom an exposure illxunination system (un-illustrating) on the wafer W laid on the 
wafer chuck 1 1 . A semiconductor device is manufactured by processing the resist on the Wth page of the exposed wafer 
through a well-known development production process. 

[0016] The laser interferometer with which IX measures the length of the direction of X, the laser interferometer with 
which 1 Y measures the length of the direction of Y, and 2Ytheta are the laser interferometers for performing yawing 
measurement. 3 is a mirror (measuring plane XY-ed) measured by these laser interference system, and is laid on the 
theta rotary table (slight movement stage) 5. 

[0017] The slight movement stage 5 is installed on X-Y table (X, Y stage) 4. The rotation drive which 6 makes rotate 
the theta rotary table 5 using a piezoelectric device, and 7a and 7b are mechanical components (motor) which drive X-Y 
table 4 in X and the direction of Y respectively. In the theta rotary table 5, although not illustrated here, the drive system 
which drives the theta rotary table 5 in a Z direction and the inclination (tilt) direction is also built in. 
[0018] 10 is a control box including a drive circuit etc. The non-illustrated detection mark is prepared on the rotary table 
5 and X-Y table 4. 16 is an off axis microscope. 

[0019] As shown in drawing 2 , it is the stepper main part SO. In a side side Substrate feeder FO for supplying and 
collecting wafers automatically It is arranged. Substrate feeder FO With the robot which does not illustrate from the 
cassette 109 for supply which accumulates the wafer carried in from the conveyor for wafer conveyance which is not 
illustrated, and the cassette 109 for supply It is the stepper main part SO about the RAFUPURI alignment equipment 1 10 
which performs PURIARAIMENTO of the wafer taken out one by one, and the wafer which finished RAFUPURI 
alignment. It has the carrying-in hand section 201 to carry in. The carrying-in hand section 201 consists of the straight 
line guide 204, a straight line and a vertical mechanical component 205, a wafer adsorption hand 203 held pivotable as 
further shown in drawing 3 , and its rotation mechanical component 202. A repeat and the wafer which ended exposxire 
collect step & exposure by the recovery hand 112 with X-Y table 4 and the theta rotary table 5 which constitute a wafer 
stage system. 

[0020] PURIARAIMENTO equipment 1 10 has the PURIARAIMENTO stage 1 15 in which the wafer picked out from 
the cassette 1 09 for supply like what was explained in the conventional example is laid, the PURIARAIMENTO stage 
driving gear 1 16 made to move this to the sxirroundings of the X-axis, Y shaft orientations, and the Z-axis, and the 
position sensor 1 17 which detects the cage hula of a wafer. 

[0021] It is taken out from the cassette 109 for supply, and after the wafer W laid in the PURIARAIMENTO stage 1 15 
is aligned by the position with PURIARAIMENTO equipment 110, adsorption maintenance of it is carried out by the 
carrying-in hand 203 (carrying-in hand section 201). Then, along with the straight line guide 204, it is moved until the 
cross hair 41 on Wafer W comes to the bottom of the off-axis microscope 16, as shown in drawing 4 (** location of 
drawin g 4 ), and it goes up by the vertical mechanical component 205 until a wafer side is located in the focus side of 
this off-axis microscope 16 next. In addition, the focus side of the off axis microscope 16 is beforehand doubled with 
the wafer passage location, or a focal system is further prepared in the off axis microscope 16, the off axis microscope 
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16 or a wafer is instead operated, and it is very good for it in a focus. 

[0022] The cross hair 41 for TV image measurement prepared on the wafer in this location is detected, and the gap from 
a criteria location is measured. Similarly, along with tiie straight Une guide 204, while will accept a wafer on a wafer, it 
is further, moved to the location (location of ** of drawin g 4 ) where a cross hair 42 comes to the bottom of the off- axis 
microscope 16, and an off-axis microscope detects a cross hair 42. The error of the wafer location to the criteria location 
of X, Y, and the direction of theta is computed from the positional information of two points of these cross hairs 41 and 
42, about theta hand of cut, specified quantity rotation of the adsorption hand 203 is carried out by the rotation 
mechanical component 202, and an error is amended. 

[0023] Then, in case the hand section 201 is moved to a wafer supply location (location of ** of drawin g 4 ) and Wafer 
W is delivered to the wafer chuck 1 1 , the amendment drive of the X-Y stage 4 side is carried out about X and Y, and 
carrier delivery is performed. 

[0024] Here, the angle error of the constant rate of the shaft (Y -axis) of the straight line guide 204 to a gap of the 
constant rate to X of Wafer W and Y criteria location and the Y-axis (or X-axis) of a stepper main part is beforehand 
inputted as offset. 

[0025] Moreover, the carrier delivery gap produced in case it delivers to a wafer stage, and the error residue of the 
rotational error by the rolling mechanism 202 are the errors in the detection field at the time of the last alignment. 
Therefore, according to X, Y, and the fine theta device which the wafer W received and passed makes the alignment 
optical system which is not illustrated at the time of the last alignment and X-Y stage 4, and the theta rotary table 5 
drive, the last registration is made and exposure of a wafer is performed by the well-known method. During repetition 
exposure of this last alignment measurement and a step & repeat, the RAFUPURI alignment, precision PURIA rye 
MENTO measurement, and theta drive of the following wafer are performed. 

[0026] After the wafer which exposTire ended is moved to a recovery location by the wafer stage (4 5), it is recovered by 
the recovery hand 1 12 and X-Y stage 4 performs amendment migration of X and Y based on the detection result of the 
off axis microscope 16 about the following wafer succeedingly, carrier delivery by the carrying-in hand section 201 is 
perforaied. 

[0027] In addition, although a hand side is moved in detection of precision PURIA rye MENTO on the carrying-in hand 
section 201 before delivering to X-Y stage 4 and he is trying to detect the marks 41 and 42 on Wafer W, as shown in 
drawing 8 , the off-axis microscope 16 is seen two and it may be made to carry out coincidence detection of these marks 
after RAFUPURI alignment termination in this example. Moreover, in this case, if it enables it to adjust the span of a 
microscope 16 corresponding to the mark 41 on a wafer, and 42 locations, correspondence with various layouts will be 
attained. 

[0028] Moreover, when the off axis microscope 1 6 to detect is an ocellus, the off axis microscope 1 6 side is driven and 
you may make it detect marks 41 and 42. 

[0029] Furthermore, the direction of theta is amended by the carrying-in hand section 201 about the amendment drive 
after a mark 41 and 42 detection, and X and the direction of Y are the main part SO of an aligner. Although he is trying 
to amend by X-Y stage 4, it amends by the carrying-in hand section 201 about the X, Y, and theta all direction, or it is 
the main part SO of an aligner. You may make it amend by the side. 
[0030] 

[Effect of the Invention] Since precision PURIARAIMENTO of the following substrate can be performed in parallel to 
while the substrate processing means is processing one wafer according to this invention since precise measurement for 
PURIARAIMENTO is performed on a conveyance means and it was made to amend fiirther as explained above, a 
throughput can be shortened sharply. 

[003 1 ] Moreover, in a substrate processing means, theta drive for precision PURIARAIMENTO becomes unnecessary, 
since it is sufficient to establish only the ** theta device for the last alignment rotated the whole mirror side which 
applies laser length measurement light, structure can be simplified, compaction of the improvement in precision, step 
time, etc. can be aimed at, and the large improvement in productivity is attained. 
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[Drawing 5] 
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